Abstract
50
(θs, θr, α and n) with soil texture classes only and the input data (texture, bulk density [BD] , and one or 51 two water content values at -33 and -1500 kPa).
52
PTFs for point and parametric estimation of SWR from basic soil properties can be developed 
56
Using PTFs in environments that differ from those from which they were derived can lead to 
68
The variability in PTF response depends on the variability and uncertainty of one or more of 
78
The objectives of this study were to:
79
 Develop and validate two PTF approaches using regression methods: point PTFs for 80 estimating SWR in Algerian soils at -33 kPa and -1500 kPa; and parametric PTFs for 
89
The soil dataset used for this study was collected from various regions in Algeria, mainly in the 90 north, which has a Mediterranean climate. It contained 242 samples, with basic soil properties: texture 91 fractions (based on the USDA system; clay and silty-clayey for most of the soils, Fig. 1a 
108
in soil texture in the dataset is displayed using the textural triangle proposed by FAO (1990) in Figure   109 1b.
110
The SWR model devised by Van Genuchten (1980) is defined as:
114
Where θ r and θ s are residual and saturated soil-water content (cm 3 cm -3
), respectively, and α (cm 
PTF development 120
Two approaches were used in this study to develop the PTFs: point PTFs for estimating SWR 
132
Where Y represents the dependent variable, a 0 is the intercept; b 1 …, b n are the regression 133 coefficients, and X 1 to X 4 refer to the independent variables representing the basic soil properties.
134
The prediction quality of the point and parametric PTFs developed from Algerian soils were 
Thus, the lower the RMSE, the better the estimate. 
184
Where V i is the proportion of variance due to variable X i . Dividing V i by V(Y) produces the expression 189 of the first-order sensitivity index (S i ), such that:
The term S i is the measure that guarantees an informed choice in cases where the factors are 
205
In addition, combining the RMSE and S i enabled us to detect the contribution of each variable to 206 improvement in the quality of prediction of the PTFs.
208

III. Results and discussion
210
In Table 3 , most of the PTFs underestimated SWR except for the point PTF at the two 211 pressure points (-33 kPa and -1500 kPa). The Rosetta H2 model, which considers only texture as an 212 input, gave a ME values close to zero than the H1 and H3 models (-0.0728; -0.0436 cm 3 cm -3 at -33 213 kPa and -1500 kPa, respectively).
214
The poor ME values indicated better estimates of PTFs. They were produced after the 215 application of point PTFs followed by parametric PTFs (Figure 2) .
216
Among the five tested models in the Lower Cheliff soils, the point PTFs (MLR) derived from a 
220
The non-linear models (parametric PTFs), however, gave a better estimation than the Rosetta models 221 based on ANN (RMSE: 0.0613 and 0.0605 cm 3 cm -3 at -33 kPa and -1500 kPa, respectively). The
222
RMSE and ME values of the three Rosetta models also showed that H2 was better than H1 or H3
223
(Table 3, Figure 3 ).
224
The index of agreement results showed that point PTFs were more suitable for Lower Cheliff 225 soils than parametric PTFs (Table 3 , who all reported similar differences between these two PTF 228
approaches. As Table 3 
246
The prediction quality of point PTFs (MLR) can be explained, first, by taking into account the 247 basic characteristics of soil as an input from the textural and structural information given by the BD.
248
Second, point PTFs (MLR) are based mainly on these input variables, unlike parameter PTFs
249
(MNLR), which have inputs other than texture and BD, as well as other parameters (VG parameters: 
258
The results showed that after the textural grouping, there was an improvement in the quality 
267
The S i of a variable quantifies the influence of its uncertainty on the output. This is the part of the 
287
The relationship between VG's SWR curve parameters (especially n and α) and PSD has been 
293
In addition, when the sand content of a sample increased to 60%, the drying rate was faster and water
294
absorbing ability was weaker than with the low sand content. When sand content falls to 20%, the 295 small pores occupy a large part of the pore structure, making the soil compact (Hao et al., 2015).
296
In the medium texture class, there was increasing accuracy in PTFs at -33 kPa after fixing the clay 297 content. This could be explained by the reduced clay percentage in the medium class (mean of clay
298
(%) = 23%), which produced fewer errors at -33 kPa.
299
The accuracy of the PTFs decreased when they were applied to some soil samples with a clay content 300 > 60% ( Figure 5 ). In the very fine class, insignificant sensitivity was recorded at all pressures defined 301 in this study. In this class, the variation in clay was much lower because it is only the dominant solid 
306
The silt percentage was introduced as an explanatory variable only in parametric PTFs (MNLR). This 307 fraction is known for its ability to retain water at high and medium soil water potentials. The GSA
308
showed that the silt percentage had a stronger impact on the estimation of parametric PTFs at -1500 
343
IV. Conclusion
344
The objective of this study was to analyze the sensitivity of estimating the SWR properties of
345
Algerian soils using PTFs. We developed and validated point and parametric PTFs from basic soil 346 properties using regression techniques and compared their predictive capabilities with the Rosetta 347 models (H1, H2, and H3). The reliability tests showed that point PTFs produce more accurate 348 estimations than parametric PTFs. The derived parametric PTFs, however, provided better estimates
349
than the Rosetta models originally developed from a large intercontinental database.
350
The GSA showed that the mathematical formalism of the PTF models and their input variables 567 
